Sources of ancient volcanic rocks are often unknown if they are either eroded and/or covered by younger deposits. This problem, as well as the provenance of reworked volcaniclastic, fluvial and mass-flow deposits, can be partially solved by the application of anisotropy of the magnetic susceptibility (AMS). For massive and poorly sorted volcaniclastic rocks in particular this may be the only way of finding reliable transport directions and therefore allowing for paleogeographic reconstructions. Here, we present a data set of 428 AMS measurements and 249 measurements of sedimentary paleocurrent indicators from the Miocene Tepoztlán Formation at the southern edge of the Transmexican Volcanic Belt (Central Mexico). The highest degree of reliability of AMS measurements is gained for data from lava samples and the lowest from mass flows. Sedimentary structures in sandstones and conglomerates such as trough cross-stratification, asymmetric ripple marks, and the shape of scours and channels could be used to calibrate the results from AMS data and to prove their reliability. AMS data on fluvial deposits point to a drainage system with a W-E flow direction, indicating an outflow of the river system into the ancient Gulf of Mexico.
4 arrangement of ferromagnetic (sensu lato) and paramagnetic grains, which relates to the emplacement forces. Unlike the natural remanent magnetization (NRM), the AMS components are mainly influenced by relatively coarse particles (Park et al., 2000) . This means that the fabric development in sediments is closely related to hydraulic forces.
Therefore, the shapes of susceptibility ellipsoids reflect the depositional phase and flow direction during sedimentation (Park et al., 2000) .
In lava flows, the fabric is mainly related to the flow conditions and is acquired before complete solidification, at temperatures higher than the Curie or Néel point of ferromagnetic minerals, marking the beginning of remanence acquisition (670 and 575°C, respectively for hematite and magnetite; Zanella et al., 1999) . This thermomagnetic remanence is related to the atomic magnetic moments and their interaction in the crystals, and thus completely independent from the regional magnetic fabric. The degree of anisotropy in lava flows is mostly low, the magnetic fabric is mostly planar, and the magnetic foliation is parallel to the flow base (Herrero-Bervera et al., 2002) . It is an expected model in lavas that the maximum of the susceptibility axis K 1 (the magnetic lineation) coincides with the flow direction while K 3 (the pole of the magnetic plane) is perpendicular to the surface of the lava flow (Wing-Fatt and Stacey, 1966; Halvorsen, 1974; Kolofikova, 1976) . This normal fabric has been observed in many basaltic flows (Herrero-Bervera et al., 2002; Zhu et al., 2003; Bascou et al., 2005) .
For high shear strains, experimental flow models (Arbaret et al., 1996) show that the elongated particles interact and tend to align at a low angle from the flow direction. Thus, an AMS signature resulting from the imbricate fabric of elongated grains (Cañón-Tapia et al., 1996; Moreira et al., 1999; Geoffroy et al., 2002) should provide valuable information on flow direction.
The behavior of pyroclastic rocks is more complicated, since transportation and deposition dynamics can be highly variable, ranging from concentrated flows which form welded pyroclastic deposits, to dilute, turbulent flows which form surge deposits. Elongate fragments 5 carried in a pyroclastic density flow may become aligned by the current motion and by interactions with other grains and the substrate, and be preserved in the deposits (Elston and Smith, 1970; Frogatt et al., 1981; LaBerge et al., 2009) . The magnetic foliation is commonly inclined with respect to the depositional surface, similar to the imbrication of sediments. The magnetic lineation can be either parallel or perpendicular to flow direction due to rolling or saltation of grains within the flow, and can be misleading in the interpretation of flow direction from magnetic data alone (Ort et al., 2003) .
The primary magnetic fabrics of fluvial and mass-flow deposits are predominantly formed during the deposition and arrangement of particles from both traction and suspension in flowing water and thicker viscous fluids (sediment-water mixtures). The initial fabrics are largely determined by gravitational and hydrodynamic forces and, hence, are mainly controlled by the size, shape and mass of detrital grains and velocity of the medium in which they are being transported (Tarling and Hrouda, 1993) . In these sediments, the current would usually be parallel to the K 1 axis; in favorable conditions its absolute direction may be inferred from the tilting direction of the K 3 axis (Rees, 1965; Tarling and Hrouda, 1993; Tarling and Shi, 1995; Piper et al., 1996; Abdelayem et al., 1999) . However, the current could be perpendicular to K 1 if the flow is strong enough and the grains are fine (Ellwood and Ledbetter, 1977) .
The orientation and shape of the AMS fabric has been widely used to determine the orientation of the mineral fabric of rocks and soft-sediments (e.g., Ellwood and Ledbetter, 1979; Lee and Ogawa, 1998; Liu et al., 2001 Liu et al., , 2005 . The credibility of the AMS fabric as a paleocurrent and depositional indicator is known from work on natural (Ellwood and Ledbetter, 1979; Abdeldayem et al., 1999; Liu et al., 2001 ) and laboratory deposited sediments (Rees, 1965; Rees and Woodall, 1975) . Furthermore, AMS has been used to evaluate flow vectors in lava flows (Cañón-Tapia et al., 1996 Cañón-Tapia and Walker, 1998; MacDonald et al., 1992) and pyroclastic deposits (e.g., Ellwood, 1982; Incoronato et al., 1983; Knight et al., 1986; Wolff et al., 1989; MacDonald and Palmer, 1990; Hillhouse and Wells, 1991; Seaman et al., 1991; Ort, 1993; Cagnoli and Tarling, 1997; MacDonald et al., 1998; Ort et al., 1999) , in order to determine vent locations, or transport and depositional processes at different distances from the vent (e.g., Fisher et al., 1993; Baer et al., 1997; Le Pennec et al., 1998; Palmer and MacDonald, 1999) .
However, several discrepancies have been reported by Bascou et al. (2005) : For highly magnetic rocks (such as basaltic lavas) in which AMS is principally carried by ferromagnetic minerals, interpretation of magnetic anisotropy could be complicated by (1) the presence of single-domain magnetic grains with shape anisotropy leading to "inverse susceptibility fabric" (Potter and Stephenson, 1988; Rochette et al., 1992 Rochette et al., , 1999 ; (2) interactions between magnetite grains (Stephenson, 1994) due to an anisotropic distribution of ferromagnetic particles (Hargraves et al., 1991) ; (3) variations of strain in viscous magma (Dragoni et al., 1997) ; and (4) post-flow alteration or tectonic stresses (Park et al., 1988; Veloso et al., 2007) . The interpretation of susceptibility fabrics therefore requires precise information about magnetic mineralogy.
This study attempts a comparison of the quality of AMS data, gained through measurements on three different rocks types (fluvial and volcaniclastic deposits, and lava). We present the results of a combined paleomagnetic, magnetic fabric and sedimentologic study of the Miocene Tepoztlán Formation, Central Mexico, and discuss its implications for the emplacement and source of these deposits.
Geological setting
The study area covers approximately 1000 km 2 and is located along the southern edge of the Transmexican Volcanic Belt (TMVB) of Central Mexico, where the Tertiary Tepoztlán 7
Formation is covered by Quaternary lavas and scoria of the Chichinautzin volcanic field (Márquez et al., 1999; Siebe and Macías, 2004; . Within this area, the Tepoztlán Formation crops out in an area of 180 km 2 ( Fig. 1 ) and has an overall maximum thickness of 800 m (Lenhardt et al., 2010) . Lenhardt et al., 2010) .
The Tepoztlán Formation is composed of calc-alkaline volcanic and sedimentary rocks. The volcanic rocks have predominantly andesitic to dacitic compositions, although rhyolites are also present (Lenhardt, 2009 ). The entire succession comprises pyroclastic (fall, surge and flow deposits), debris-flow and hyperconcentrated-flow deposits, and coarse to fine fluvial and lacustrine deposits (conglomerates, sandstones and mudstones). Only a few lava flows and dikes are present. The Tepoztlán Formation accumulated mainly in medial to distal environments, in flank and apron settings of a volcanic ring plain, which interfingered with an axial W-E trending braided river system (Lenhardt et al., 2011) . Subaerial radial ring-plains 8 usually develop around isolated volcanoes (Palmer, 1991; Palmer and Neall, 1991; Palmer et al., 1993) , and consist of resedimented volcanoclastics and occasionally fluvial deposits (e.g., Cas and Wright, 1987; Cronin and Neall, 1997) .
Bedding within the Tepoztlán Formation is generally flat-lying or gently dipping at up to 10°
to the NNE. This means that the AMS would not have been affected by tectonic shortening.
The succession is weakly disrupted by normal faults and sub-volcanic intrusions. Fault displacements are frequently about half a meter and rarely exceed a few meters.
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Materials and Methods
Across the study area (1000 km 2 ), eight stratigraphic sections, ranging in thickness from 78 to 378 m, were logged and sampled for petrographical, sedimentological and paleomagnetic data (Fig. 2) . Following the terminology for volcanic and volcaniclastic rocks of McPhie et al. (1993) , the sampled rocks can be classified as lava, tuff, tuffaceous breccias, conglomerates and sandstones, originating from different transport and depositional processes during or after volcanic eruptions. A total of 428 samples of lava, tuff, sandstones, and the fine-grained matrix of tuffaceous breccias was drilled with a gasoline-powered tool from 49 sites. Drill cores were not taken from conglomerates due to their coarse grain sizes. However, the conglomerates were used for sedimentological analysis. The number of cores per site depended on outcrop condition, and varied from 5 to 28. One or two cylindrical, 2.2-cm long specimens were cut in the laboratory. The natural remanent magnetization (NRM) and anisotropy of magnetic susceptibility in low fields (300 Am -1 ) were measured at the Centro de Geociencias, UNAM, Querétaro, Mexico using a JR-5 spinner magnetometer and a KLY-3 susceptibility bridge (AGICO), respectively.
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The magnetic susceptibility (K) relates an induced magnetic moment to the inducing magnetic field. The AMS generally reflects the shape of this magnetic moment and the preferred orientation of paramagnetic and ferrimagnetic mineral grains. The maximum (K 1 ), intermediate (K 2 ) and minimum (K 3 ) susceptibility directions for each sample were derived from a set of measurements in 15 different orientations and described by declination and inclination. In order to evaluate the relationship between depositional processes and magnetic fabrics in the rock record of the Tepoztlán Formation, the following AMS parameters were used, following the recommendation of Jelinek (1981) , Ellwood et al. (1988) , and Tarling and
The mean magnetic susceptibility (Nagata, 1961) ,
the corrected degree of anisotropy (Jelinek, 1981) 
and the magnetic foliation (Stacey et al., 1960) ,
The ellipticity of the susceptibility ellipsoid was expressed by the shape parameter T (Jelinek, 1981) defined by: T = (2η 2 -η 1 -η 3 )/(η 1 -η 3 ) with T > 0 for oblate magnetic susceptibility ellipsoids, and T < 0 for prolate magnetic susceptibility ellipsoids. T may vary from -1 (perfectly prolate ellipsoid, K max > K int and K min ) to +1 (perfectly oblate ellipsoid, K max and K int > K min ), while T = 0 corresponds to a triaxial ellipsoid. T and P j are based on logarithmic values, η 1 , η 2 and η 3 , of K 1 , K 2 and K 3 , respectively. The shape parameter T is used to identify the magnetic fabric type and to determine the depositional conditions. T values are positive (negative) when magnetic fabrics show magnetic foliation (magnetic lineation) (Jelinek, 1981; Hrouda, 1982) . The parameter P j is used to represent the degree to which the magnetic fabrics are developed internally, with higher values implying a high degree of internal anisotropy (Hrouda, 1982) . The magnetic lineation and foliation at sample and site scales are defined as the K 1 direction and the plane normal to K 3 , respectively.
AMS fabrics are shown in Fig. 4 and AMS parameters are listed in Table 1 . The significance of the magnetic fabric of the studied rocks was tested using the tensorial mean statistics of Jelinek (1978) , and calculated by using the ANISOFT program written by Martin Chadima and Vit Jelinek. These statistics provide mean directions for K 1 , K 2 and K 3 with ellipses of confidence (α 95 ), together with L, F and the mean tensor.
A key factor in the correct interpretation of the AMS within the Tepoztlán Formation was the comparison of results with other structures that bear a more evident relation to flow direction, such as particle alignment in coarse-grained sediments (e.g., Ellwood, 1982; Incoronato et al., 1983; Capaccioni and Sarocchi, 1996) , dip directions of foresets, and linear scour marks (Reineck and Singh, 1980; Allen, 1984; Reading, 1996) . The coarseness of the clastic sediments meant that few sedimentary structures could be identified, generally only allowing measurements in sandstones. 
Lithology and petrography
The studied samples of the Tepoztlán Formation comprise 5 volcanic and sedimentary lithofacies types distinguished on the basis of rock type, sedimentary and volcanic structures or textures, and grain size, consisting of lava, tuff, tuffaceous breccia, sandstone and conglomerate (Lenhardt et al., 2011) .
Lava
The 15-25 m-thick flows within the Tepoztlán Formation commonly have a blocky crust and a dense core, and exhibit an irregular, unconformable contact with the underlying deposits.
Angular fragments of the crust range from 3-50 cm in size at the base or the top of massive flows. All flows have a porphyritic to glomeroporphyritic texture. Plagioclase is the most abundant mineral with subordinate K-feldspar, clinopyroxene and amphibole. Accessory minerals consist of mica, abundant titanomagnetite and other accessories (Lenhardt et al., 2010) . The groundmass shows a hyalophylitic, sometimes trachytic texture, comprised of plagioclase microlites and an ore phase (titanomagnetite). The whole-rock SiO 2 content of the lavas ranges from 55.9 to 60.6 wt%, identifying them as andesites or dacites (Lenhardt, 2009 ).
The volcanic facies, represented by andesites and dacites, are interpreted as viscous, slow moving blocky lava flows (MacDonald, 1972; Mueller, 1991) as they are associated with lava domes and coulées (Williams and McBirney, 1979; Orton, 1996) . The massive to brecciated units display the attributes of a coherent flow in which autobrecciation processes were prevalent and produced breccia during flow advance (Bonnichsen and Kauffmann, 1987) .
Results
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The massive pumice-rich tuffs exhibit accessory and minor lithic fragments (up to 10 cm in diameter) in a matrix of bubble wall shards and phenocrysts (feldspars, augite, rare quartz).
Accessory lithic clasts are comprised of gray to red porphyritic rocks of dacitic to andesitic composition (58.5-66.5 vol% SiO 2 ; Lenhardt, 2009) This lithofacies is interpreted as an ash-flow deposit and analogous facies are described by many authors as the most common ignimbrite lithofacies (e.g., Ross and Smith, 1961; Sparks, 1976; Wilson and Walker, 1982; Branney and Kokelaar, 2002) .
Tuffaceous breccia
This lithofacies is composed of angular to subangular clasts in a pinkish red matrix of fine to medium sand. They occur in laterally extensive sheets (up to several hundred meters across) The poor sorting and massive appearance are evidence for transport and deposition of this lithofacies by and from debris flows (Hampton, 1975; Johnson and Rodine, 1984; Smith and Lowe, 1991; Coussot and Meunier, 1996; Pierson et al., 1996) .
Conglomerate
This lithofacies is poorly sorted with grain sizes from fine sand to cobbles. This lithofacies is very common in gravel-bedload stream deposits (e.g., Steel and Thompson, 1983; Smith, 1990; Siegenthaler and Huggenberger, 1993) and as sheets and gravel bars in braided river systems (e.g., Miall, 1977) .
Sandstone
This lithofacies consists of grey tuffaceous sandstones, comprising glassy material, small lava and pumice particles and minor rounded phenocrysts, dominated by feldspars and pyroxenes. Based on the composition, the presence of crystals and the absence of basement material, the original fragmentation process and components support an initial pyroclastic origin. However, the sedimentary structures indicate significant reworking of either primary pyroclastic material or material that had previously been reworked by lahars. Cross-stratification with a unimodal paleocurrent pattern, fining-upward sequences, and channel scours at the base are all consistent with fluvial channel-fill (Miall, 1978; Walker and Cant, 1984) . Trough crossstratification indicates infilling of a channel by bedload in the form of migrating bedforms (Miall, 1977; Harms et al., 1982; Siegenthaler and Huggenberger, 1993; Kataoka, 2005) .
Planar cross-bedded sediments are typically interpreted as the deposits of migrating straightcrested dunes, generally formed within the deeper portion of the active channel (Miall, 1985) , or by avalanching on the slipfaces of simple bars (Miall, 1996) . Such bars may have either been bank-attached (lateral bars) or detached as transverse or medial bars (Todd, 1996) . Thus, the deposits of this facies are interpreted as channel-fill in a braided river. Fining-upward sequences resulted from the lateral migration of streams or flow deceleration. Multistoried fining-upward packages with erosional bases suggest frequent channel reactivation with development of bars in fluvial systems. Pebble-to cobble-sized clasts on erosional surfaces were deposited as lag deposit on a channel floor. Clast abrasion in streams was rather inefficient as shown by the subangular to subrounded shapes, which is why it is supposed that all clasts were deposited at a proximal to medial distance from the source area. The fine, clayey layers on top of this lithofacies point to very low flow energies after relocation of the main channel.
Rock magnetic properties
The natural remanent magnetization (NRM) of the Tepoztlán Formation samples was previously analyzed by Lenhardt et al. (2010) in order to establish a magnetostratigraphic framework for the formation. NRM intensities range between 0.00059 and 81.16 A/m (average 1.47 A/m). The ferromagnetic minerals within the samples are predominantly titanomagnetites with a relatively low titanium content as was observed during SEM studies (Lenhardt, 2004) and from alternating field (AF) and thermal demagnetization experiments (Lenhardt et al., 2010) .
The NRM of the samples mainly consists of one dominating magnetization component, with a small unstable contribution which is removed during the first AF demagnetization steps (0-20 mT). In most cases a characteristic remanence direction was determined with sufficient precision to assign a magnetic polarity (Lenhardt et al., 2010) .
Remanence acquisition for lava (depositional temperature above 600°C) and tuff (depositional temperature between 200 and 400°C) was through thermoremanent magnetization (TRM) or partial TRM, and is acquired by a rock during cooling from a temperature above Curie temperature in an external magnetic field (Merrill et al., 1998) . Fluvial and mass-flow deposits (deposition at ambient air temperature) are characterised by detrital or depositional remanent magnetization (DRM), acquired by sediments when grains settle in water in the presence of an external magnetic field (Merrill et al., 1998) .
Comparison of the data before and after demagnetization showed that the preferred polarity of NRM did not change (Lenhardt et al., 2010) , indicating that the NRM is a reliable record of the magnetic field polarity.
Anisotropy of magnetic susceptibility
The AMS parameters are listed in Table 1 (Fig. 4 ).
-place Table 1 near (Table 2 ). The variability of the main vectors probably records the shifting back and forth of channel bars in response to alleviation of the gradually subsiding basin floor (Khan and Tewari, 2011) .
Within the San Andrés Member, two depositional systems are present: a braided-river system, which dominated the deposition in the Malinalco Member, and a volcanic ring-plain system, introducing volcanic material from its source in the north (Lenhardt et al., 2011) . Especially in the western part of the study area (MAL section), the roughly W-E flow direction can still Paleocurrent directional data are commonly used to interpret channel sinuosity (Ghosh, 2000; Le Roux, 2001) . A low dispersion in paleocurrent values is consistent with a low-sinuosity or braided stream interpretation (Bridge, 1985) . A higher dispersion of values can indicate deposition in higher sinuosity or meandering stream settings (Bluck, 1971) . Bridge et al. (2000) suggest a relationship between paleocurrent range and channel sinuosity.
Applying two methods, the circular arc and sine-generated curve, the sinuosity (S) can be estimated by using ϕ, which is half of the maximum paleocurrent range in radians. The equation for sinuosity using the circular arc method is:
The equation for calculating sinuosity with the sine-generated curve method is:
However, instead of using the maximum paleocurrent range as suggest by Bridge et al. (2000) , Le Roux (1992 , 1994 recommended the use of the circular standard deviation. This is because the use of the total range of all paleocurrent data may result in overestimation of sinuosity. According to McLaurin and Steel (2007) , sinuosity can be better approximated by using standard deviation. Using both methods of Bridge et al. (2000) , the sinuosity within the Malinalco Member was 1.1, the San Andrés Member of 1.2 and the Tepozteco Member of 1.2. The range of sinuosity values is consistent with deposition in an "intermediate sinuosity"
setting as described by Miall (1996) .
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Discussion
Comparison of the AMS results of the different rock types with the sedimentological paleocurrent indicators
Amongst the Tepoztlán Formation, the best AMS results (including the smallest values for α 95 ) were obtained from lava samples which have the lowest dispersion with average confidence angles of 8° for K 1 , 12° for K 2 and 8° for K 3 and the smallest confidence ellipsoids. Lava flow lineations tend to be variable, being either parallel or perpendicular to flow direction. On the other hand, the foliation planes usually show imbrication relative to flow direction. Hargraves et al. (1991) proposed that AMS in lavas (and welded ignimbrites; Wolff et al., 1989) can be issued from an anisotropy of distribution caused by a silicate "template", i.e. a crystallization of titanomagnetite that is controlled by the silicate framework with interstitial magnetite grains crystallizing both along and perpendicular to the lineation of earlier crystallized minerals such as plagioclase (cf., Archanjo et al., 2002) . Processes of drag and collisions between adjacent grains within a viscous flow could also result in the creation 20 of openings and closings normal to extensional direction (Launeau and Cruden, 1998) . Thus the occurrence of elongated aggregates of titanomagnetite oriented perpendicular to the plagioclase alignment could generate the perpendicular orientation of the K 1 axis. Bascou et al. (2005) suggested that the lower part of a lava flow is the best region to obtain flow direction from AMS because of parallelism between the crystallographic and magnetic foliation in this part of the flow.
Tuffs and sandstones produce similarly good results with oblate fabrics and foliation planes with imbrication relative to flow direction. Branney and Kokelaar (2002) proposed that ashflow tuffs are deposited by progressive aggradation. The "sedimentary" characteristics of the tuffs appear to be most marked in the basal layers with closely clustered AMS axes and increasing scatter of the data up-section that can be approximately correlated with increased grain size in the deposits. Tarling and Hrouda (1993) suggest that this might reflect the effects of hydrodynamic and gravitational forces when individual grains are fluidized by a high natural gas content and entrained gases during laminar flow immediately above the depositional interface. Alternatively, it may be because the maximum shear force between the pyroclastic current and its substrate is developed in the early stages of flow, or because deposition in the early stages of the pyroclastic flow is fundamentally different, and slower, than later deposition (LaBerge et al., 2009) . Unconfined pyroclastic density currents may initially flow as "sheets" across a relatively planar substrate, but over time the flow will develop channels of higher capacity and velocity (Branney and Kokelaar, 2002) . At site TL4, 
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In fluvial deposits the AMS fabrics and eigenvector shapes differ significantly between coarse-and fine-grained deposits (cf., Veloso et al., 2007) . Both the corrected anisotropy degree (P j ) and the magnetic foliation (F) increase with a decrease in grain size (Liu et al., 2001 ). In general, AMS fabrics from sandstone sites are typical of those formed by medium to low velocity flows, whereas fabrics from conglomerates and mudstones are typical of high and low velocity flows, respectively (e.g., Liu et al., 2001 ).
Sedimentological paleocurrent indicators (trough cross-stratification, asymmetric ripples, the shape of scours and channels) in sandstones and conglomerates are similar to AMS measurements in these sediments and can thus be used to verify AMS results. Differences between data from closely related fluvial strata can be explained by channel shifting or the meeting of river systems with divergent flow directions. Transverse bars may also migrate perpendicular to the general river flow (Miall, 1985) . In the tuffs the only useable sedimentary structures were sag structures beneath ballistic blocks and bombs but these are not diagnostic of flow direction. For these massive and poorly sorted volcaniclastic rocks, AMS measurements are often the only way of finding reliable transport directions.
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Source vent locations and river provenance
The magnetic fabrics of the Tepoztlán Formation samples can also be used to indicate sediment source direction. At most sites, tilting direction of the K 3 axis and the azimuth of magnetic lineation are consistent with sediment source direction as deduced from sedimentary structures. The accuracy of AMS in pyroclastic rocks could be partly supported by their closeness to their suspected source areas and through analysis of lateral facies distributions (Lenhardt et al., 2011) .
Within the Malinalco Member, magnetic fabrics of sandstones show river flow direction towards the E/SE, which is consistent with measurements of sedimentary structures (Fig. 6) . Lenhardt et al. (2011) describe the depositional setting as a low-sinuosity channel system with high-sediment-laden debris flows and hyperconcentrated flows, originating from several volcanoes after heavy rains. The W-E trending axial braided-river system can be explained by the La Pera fault system, which has existed since pre-Miocene times (Johnson and Harrison, 1990; Garduno et al., 1993) . (Fig. 6 ).
Paleocurrent data indicate that basin sedimentation underwent a significant change from a predominantly W-E trending fluvial to a N-S trending mass-flow depositional system. The 23 influence of the ring-plain increased and dominated the axial fluvial system during this period (Lenhardt et al., 2011) . This can be seen within the TEP section, which is interpreted as the active part of the volcanic ring-plain, developing at the southern edge of a prominent volcanic edifice (Lenhardt, 2009) . Deposition near San Agustín was influenced by a volcanic center relatively close to location SAG itself but now covered by lavas of the Chichinautzin Formation. Volcanic products are interpreted to come from a lateral parasitic vent at the southeastern flank of the Chichinautzin proto-edifice, which had reached a critical height at this time in terms of slope stability and magma ascent.
Conclusion
Within the study area it was possible to document directional results from AMS data as well as sedimentary structures which were used to calibrate AMS data and to prove their (Jelinek, 1981; Hrouda, 1982) . b) Lineation (L) (Baldsely and Buddington, 1960) vs. Foliation (F) (Stacey et al., 1960) . Table 1 . Mean values of magnetic susceptibility data collected for each site. LF = Lithofacies: La = lava; Tu = tuff; Tb = tuffaceous breccia; Co = conglomerate; Sa = sandstone. n = number of specimens measured. AMS parameters are defined in the text. 
AMS parameters
